Video-assisted thoracic surgery has been widely used in the treatment of spontaneous pneumothorax despite a paucity of data regarding the relative safety and long-term efficacy for pleurodesis, and prolonged postoperative air leak) were entered into univariate and multivariate analysis to identify significant independent predictors of recurrence. The only independent predictor of recurrence was the failure to identify and ablate a bleb at operation, which resulted in a 23% recurrence rate versus a 1-8% rate in those with ablated blebs (p<0.001). These data suggest that video-assisted thoracic surgery is a viable alternative to thoracotomy for the treatment of recurrent spontaneous pneumothorax. It results in a short hospital stay, low morbidity, high patient acceptance, and a low rate of recurrence. (J Thorac Cardiovasc Surg 1995:109:1198 
Over the last decade minimally invasive surgery (small incisions and indirect visualisation of the body using an endoscope with a video link) has become established in several surgical specialties. Laparoscopic cholecystectomy is now a routine procedure, having first been performed in 1987, resulting in only a minority of patients requiring the more traditional open cholecystectomy.' Indeed, when an attempt was made to compare the two techniques scientifically, the advantages of the laparoscopic approach led to difficulties in completing the trial. 2 Video assisted thoracoscopic surgery (VATS) evolved soon afterwards. Iike laparoscopy in the abdomen, rigid thoracoscopy was first described many years ago' but, until recently, its use was limited to viewing and taking biopsy specimens ofpleura and mediastinum.4 However, with the improvement in imaging and instrumentation, virtually every standard thoracic surgical procedure has been described using video assisted techniques.5 This has included procedures such as major lung6 and oesophageal7 resections.
Although some institutions are still attempting to pursue video assisted techniques for all surgical procedures, most units have found VATS to be clinically useful only in a relatively limited number of applications compared with the scope of thoracic surgery as a whole.8 The three main groups of patients being treated with VATS techniques are those requiring lung biopsy for diffuse parenchymal disease, wedge excision of an unidentified intrapulmonary mass, and in the management of pneumothorax. Many other less common procedures are frequently carried out, making up a large heterogeneous fourth group (box). Patients with primary and secondary pneumothorax must be considered as different populations.'516 The specific abnormality of the lung leading to a pneumothorax is a major factor that governs the surgical technique which can be used to deal with it. The pathological lesion leading to primary spontaneous pneumothorax, typically in young and otherwise fit patients, is a pulmonary bleb, usually situated at the apex of a lobe. These blebs are by definition small (less than 1 cm). Although the blebs may be multiple, the intervening lung is healthy. This group of patients is easily treated surgically by many different techniques, all of which involve excision or ablation of the bleb. Virtually all cases can be treated very effectively with VATS.
In contrast, secondary pneumothorax which typically occurs in patients with emphysematous lungs is more difficult to treat surgically. The patients are usually elderly with limited pulmonary reserve and may have other medical problems. The site of the air leak may be a bulla or a generally emphysematous part of the lung. The bullae are often of complex shape, being multilocular, sessile, and merging into the adjacent diseased parenchyma. Rarely is a discrete, large, pedunculated bulla responsible for a pneumothorax, although if it is, this may be dealt with by ligating the neck of the bulla. Only in this latter instance is VATS easily and reliably applicable. The surgical management of all other patients in this group must be individualised. Although VATS techniques may be useful, in many instances it may be more expeditious and therefore safer to carry out a formal thoracotomy to ensure the condition is dealt with effectively. Besides staplers and endoloops, laser coagulation of blebs and bullae has also been advocated.32 However, it is recognised by the authors of these techniques that perforation of the bulla may occur. Our belief is that, in the setting of pneumothorax treatment, laser coagulation is not an appropriate way of dealing with blebs and bullae because of the possibility of an unacceptably high recurrence rate as reported in some recent series. 29 As yet, no long term results are available to judge the efficacy of laser treatment in the management of pulmonary blebs or bullae for recurrent pneumothorax.
Establishing pleural adhesions
No technique for dealing with the parietal pleura has been found to be ideal. A full36 or apical15 pleurectomy is probably the most reliable way of achieving pleural symphysis, although in younger patients future thoracotomy for any reason could thus be made very difficult. Bleeding is not uncommon after pleurectomy and is one of the most frequent criticisms of the procedure. Using VATS techniques a full pleurectomy can be time consuming and difficult to achieve, although these difficulties reduce with experience. Damage to intercostal nerves by the instruments used is a potential complication which should be less of a problem with an open pleurectomy in which the procedure is carried out either manually or with a gauze sponge.
Pleurodesis has a well established record of achieving long term pleural adhesions using various techniques. All are probably more easily achievable using VATS techniques in which access is more readily available to every corner of the pleural space under full vision than with a standard thoracotomy. Mechanical disruption of the pleura using some sort of abrasive material is often used.2937 Various instruments including a specially designed rotating brush have been described,38 as has laser coagulation of the pleura. Chemical pleurodesis with tetracycline or talc30 is occasionally described, although we feel that talc should be used with caution because of the excessive granulomatous reaction it incites, as well as fears over asbestos contamination.
Our current approach is to perform an abrasive pleurodesis unless no bleb or bulla is visualised, in which case a full pleurectomy is carried out in an attempt to reduce the recurrence rate, which is known to be higher when a potential air leak cannot be controlled. ' The frequency of persistent postoperative air leaksthe principal postoperative complication after pneumothorax surgery -appears to be similar following both VATS and open techniques. Rapid re-inflation of the lung may cause a tear in a staple line leading to an air leak. Grasping of the lung with the endoscopic instruments causing a breach in the visceral pleura has also been blamed for this in patients undergoing VATS. 20 An air leak is the main reason for a delay in discharge from hospital in patients who undergo VATS and leads to an equalisation of the postoperative stay in hospital of patients following VATS and thoracotomy. Reoperation for a large air leak may be necessary during convalescence. Nevertheless, when no air leak occurs from the drains they may be removed on the first day after surgery, allowing a large group of patients to be discharged on the first or second postoperative day. Naunheim et On the assumption that most blebs are at the apex of the upper lobe, Naunheim et al14 suggest that blind stapling excision of the apex of the upper lobe is a reasonable option if no bleb is visible. Yim and Ho reported three recurrences in 100 patients followed up for a mean of 17 months. In one of these patients, who had a recurrence at two months, a 0 5 cm bleb was visualised at the original operation but was not dealt with. After the recurrence it was subsequently stapled to good effect. In another patient an apical bleb had been coagulated with an argon beam laser. A pneumothorax recurred five weeks after surgery, at which time a repeat thoracoscopy showed the bleb to be ruptured with no sign of coagulation. The bleb was then staple-resected with no further problems.
In Naunheim's series of 113 patients there were five recurrences over a mean follow up period of 13 1 months. Two patients were only observed, in two more a repeat thoracoscopic pleurodesis was carried out, and only in the fifth was a formal thoracotomy with pleurectomy thought to be necessary. Liu et al reported 82 patients followed up for a mean of 22 
